Topical application of acetic acid in cytoreduction of gastric cancer. A technical report using mouse model.
Application of acetic acid topically to the mucosal or serosal side of the stomach has been well used to create a chronic gastric ulcer model. The aim of the present study was to apply it as a new cytoreductive approach in a mouse model of gastric cancer. A total of 43 genetically engineered mice, the so-called (INS-GAS) mice that develop spontaneously gastric cancer at 10-14 months of age, were included. Acetic acid-induced ulcer method was applied to mice under isofluran anesthesia. The ulcer at the cancer side was made by exposing either the anterior serosal or posterior mucosal side of gastric wall to 0.1 mL of 60% or 100% acetic acid for 30 or 60 s with a cylindrical metal mold (4 mm ID). Route to the serosal side was intra-abdominal and one to the mucosal side was through a small hole made in the forestomach. The opposite side of gastric wall (no treatment with acetic acid) was used as the corresponding control. After the mice were sacrificed, the stomachs were collected 1, 3, 6 h or 1, 3 and 7 days, postoperatively, and evaluated by visual inspection and histology. Gastric cancer was found in both the anterior and posterior walls of the corpus in all 43 mice. Intraluminal pH value was between 11 and 13. Severe necrosis in the cancer was observed in the side exposing to acetic acid, but not in the control side, shortly after the treatment (i.e. within 30 or 60 min). The muscularis mucosa and muscle layers were less damaged, regardless of the side of the treatment. Ulcer formation in the cancer took place 1, 3 or 7 days later. The ulcer depth was sometimes at the muscularis mucosa and muscle layers. At 3 and 7 days, regeneration of epithelial cells was clearly observed in the ulcer margin in the stomach of mice. Topical application of acetic acid either from mucosal or serosal surface promptly caused the necrosis of tumor, suggesting the potential approach of this simple and reliable method as a cytoreductive treatment of gastric cancer in patients through endoscopy or laparoscopy.